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(£) Chemical process (or the preparation of purine derivatives. 



® A process for the preparation of a compound of formula (I) 
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which process comprises reacting a compound of formula (II): 



(I) 
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Cl 
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■Cl 



(II) 



wherein the amino group is optionally protected, with a side chain intermediate of formula (ill): 



R2-C-(CH2 j 2-Q 

Ry 



(III) 



wherein Q is a leaving group. Rx and Ry are protected hydroxymethyl or acytoxymethyl, or group(s) 
convertible to hydroxymethyl or acyloxymethyl: and Rz is hydrogen or a group convertible thereto; and 
thereafter converting the 6- and 8- chloro substituents to hydrogen by means of reduction; converting R^ 
and Ry when other than hydroxymethyl or acyloxymethyl. to hydroxymethyl or acyloxymethyl. optionally 
converting R^-Ry hydroxymethyl to acyloxymethyl or vice versa , deprotecting the 2-amtno group where 
necessary and converting Rj. (when other than hydrogen) to hydrogen; and optionally forming a phar- 
maceutically acceptable salt thereof. 
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CHEMICAL PROCESS 



The present invention relates to a novel chemical process for the preparation of purine derivatives 
which have antiviral activity. 

EP-A- 182024 (Beecham Group p. I.e.) describes connpounds of formula (I): 




75 



(I) 



wherein R3 and Rb are independently hydrogen or a group RCO- wherein R is phenyl or Ci -tg alkyi. 
The compound of formula (B) within formula (1): 



20 



25 




30 



(CH^) 2 

I 

H^COCO — CHj — CH — CH^OCOCH^ 



(B) 



is of particular interest as an antiviral agent (BRL 42810 or famciclovir). 
25 The process already described for the preparation of the compounds of formula (I) involves the reaction 

of a purine intermediate, 2-amino-6-chloropurine of formula (C): 



40 




45 



(C) 



with a side chain intermediate of formula (D): 



so 



RcOH2C, 



RdOH2C ' 



HC-(CH2)2-Z 



(D) 



3 



EP 0 369 583 A1 



wherein and R<j are independently acyi groups or hydroxy protecting groups and Z is a leaving group, 
such as halo, for example chloro. bromo, iodo: and thereafter converting the 6-chloro group to hydrogen by 
reduction methods. 

The intermediate of formula (C) is prepared by chlorination of guanine, as described in EP-A-203685 
5 (Beecham Group p. I.e.). Despite this improvement in the method of production of 2-amino-6-chlorGpurine, 
the isolable yield at this chlorination step is sufficiently low that there is a need for alternative routes to 
compounds of formula (I). 

It has surprisingly been discovered that, by introducing an 8-chloro substituent into the compound of 
formula (C). the yield of corresponding purine intermediate is increased, and therefore increasing the overall 
JO yield of the resulting compound of formula (I). 

Accordingly, the present invention provides a process for the preparation of a compound of formula (1). 
or a pharmaceuticalty acceptable salt thereof, which process comprises reacting a purine intermediate of 
formula (II): 

'5 CI 



20 




(II) 

wherein the amino group is optionally protected, with a side chain intermediate of formula (111): 



30 



R2-C-{CH2)2-Q 



(III) 



wherein Q is a leaving group, Rx and Ry are protected hydroxymethyl or acyloxymethyl, or group(s) 
convertible to hydroxymethyl or acyloxymethyl; and Rz is hydrogen or a group convertible thereto; and 
thereafter converting the 6- and 8- chloro substituents to hydrogen by means of reduction; converting Rx 
and Ry when other than hydroxymethyl or acyloxymethyl. to hydroxymethyl or acyloxymethyl. optionally 
converting R^'Ry hydroxymethyl to acyloxymethyl or vice versa , deprotecting the 2-amino group where 
necessary and converting R^, (when other than hydrogen) to hydrogen; and optionally forming a phar- 
maceutically acceptable salt thereof. 

The intermediates formed in this reaction are of formula (IV): 



CI 




(IV) 



which are novel and form an aspect of the invention. 
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The reaction may be carried out in an inert solvent, for example dimethylformamide, dimethytsuiphoxide 
or acetonitrile. preferably dimethylformamide. in the presence of an inorganic or organic base, over a 
temperature range from 0*C to the boiling point of the solvent, usually 30-40' C. Examples of inorganic 
bases include alkali metal hydrides, alkali metal carbonates such as sodium or potassium carbonate and 
5 preferably potassium carbonate. Suitable organic bases are l ,8-diazabicyclo[5.4.0]undec-7-ene and 
tetramethyl guanidine. 

Suitable examples of the leaving group Q. include halo, such as chloro, bromo or iodo, and tosyloxy 
and mesyloxy. 

Suitable examples of hydroxy protecting groups (other than acyl groups) include the t-Butyl dimethyi- 
ro silyl group removable by 80% acetic acid at elevated temperatures, around 90 *C. or by treatment with 
tetrabutyl ammonium fluoride in a solvent, such as tetrahydrofuran. at ambient temperature. 

Another suitable protecting group is wherein the two hydroxy groups in formula (III) (when is 
hydroxymethyl) are reacted with 2.2-dimethoxypropane. forming a 1.3-dioxan ring. This group may be 
removed by acidic hydrolysis. 
J5 Other suitable protecting groups include substituted benzyl groups such as p-methoxybenzyl. remov- 

able by treatment with 2,3-dichloro-5.6-dicyanoben2oquinone- " 
Other suitable protecting groups are apparent to those skilled in the art. 

Rx and/or Ry may be acyloxymethyl, such as a group RCO2CH2 wherein R is as defined in formula (I). 
Examples of R include methyl, ethyL n- and iso-propyl. n- and iso-, sec- and tert-butyl, preferably methyl. 
20 Interconversion of Rx-'Ry acyloxymethyt and hydroxymethyl may be carried out conventionally as 

described in EP-A-141927. 

Other suitable values of Rx» Ry. Rz include wherein the compounds of formula (III) is of formula (IIIA) or 
(IMB) 

25 



o 



30 




(IIIA) 



35 



Rr02C-C-(CH2)2-Q 
Rr02C 



(IIIB) 



40 wherein Rp and Rq are independently hydrogen, C1-5 alkyi or phenyl, or Rp and Rq together are C4-6 
polymethylene: and Rr is Ci-s alkyI or phenyl Ct-? alkyl, in which any phenyl moieties are optionally 
substituted. Optional substituents include one or two groups selected from Ci -* atkyl. halo and Ci -4 
alkoxy. Halo includes iodo. bromo. chloro and fluoro; aikoxy/alkyi includes those containing methyl, ethyl, n- 
and iso-propyl. " 

45 When the compound of formula (IIIA) is used, the resulting intermediate is of formula (IVA): 



50 



55 
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70 



15 




(IVA) 



When the compound of formula (tllB) is used, the resulting intermediate is of formula (IVB): 



20 



25 



CI 



'N 




CI 



30. 



CO^R^ 



IVB) 



Values for alky! groups Rp and Rq and Rr include these values listed as suitable for R in formula (I), 
preferably methyl for Rp and Rq and ethyl for R^. In addition Rp and Rq may together be C* or Cs 
polymethylene. 

The intermediates of formulae (IVA) and (IVB) are subsequently converted to an intermediate of formula 

(V): 



40 



45 




R 0-,C — CH CO-R 



r^2 



2' r 



(V) 



by transesterification and hydrolysis/decarboxylation respectively by methods analogous to those disclosed 
in EP-A-0302Q44. 

An intermediate of formula (V) is convertible to a compound of formula (VI): 



55 
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5 



H 




CI 



10 



R^O — — CH OR 



(VI) 



15 



by reduction, under conventional conditions using, for example, sodium borohydride 
It is preferred, however, that the intermediate of formula (III) is of formula (III)': 



CH3CO2CH2 



HC-(CH2)2-Q 



20 



CH3CO2CH2 



(III) ' 



for the preparation of compounds of formula (A) and (B) as defined, because: 

i) Compounds of formula (III)' give a particularly good N9:N7 ratio (regioselectivity). 

ii) Ease of separation of N9:N7 isomers. 

The 2-amino group may be protected, for example, using a benzyl protecting group, removable by 
hydrogenolysis. It may also be protected by an acyl group, for example acetyl, removable by hydrolysis. 

The conversion of the chloro substituents to hydrogen by means of reduction takes place convention- 
ally, according to the methods described for reduction of the 6-chforo substituent in EP-A- 182024. 

Pharmaceutically acceptable salts are formed conventionally. 

The purine intermediate of formula (M) is novel and forms an aspect of the present invention. 
It may be prepared by chlorination of guanine by: 

i) reacting guanine with a sulphur oxychloride in the presence of chloride ions, to give 8- 
chloroguanine of formula (VII): 



Suitable sulphur oxychlorides include SOCI2. SOsCb. MeS03CI and TsCI. Suitable sources of chloride ions 
include quaternary ammonium chlorides such as tetraalkyl substituted ammonium chlorides, for example 
EUNCI. EtoMeNCI. Et2Me2NC(. EtMe piperidinium chloride and EtjNPh. HCI. The reaction takes place at 
elevated temperatures 30-100' C preferably 50-80* C in a solvent such as acetonitrile, dichloromethane, 
chloroform or methanesulphonic acid. Alternatively, the chlorinating agent may also function as the solvent. ' 

ii) reacting 8-chloroguanine with phosphorus oxychloride in the presence of chloride ions, in 
analogous manner to the chlorination of guanine itself, described in EP-A-203685. 

It will be appreciated that steps i) and ii) may be carried out in reverse order, via 2-amino-6- 
chloropurine, although this route is less preferred. — 

Intermediates of formula (III) wherein R^^Ry are protected hydroxymethyl or acyloxy methyl may be 
prepared as descrit>ed in EP-A.141927 and EP-A.182024 (both Beecham Group p.l.c). or by analogous 
methods thereto. 

Intermediates of the formula (HIA) are known or are prepared by analogous methods, such as that 



35 




(VII) 
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described in Organic Syntheses Vol 60. page 66. 

Intermediates of fornnula (IIIB) are known or prepared by analogous methods. The compound of formula 
(IIIB) wherein Q is bromo and Rr is ethyl may be prepared from triethyl methanetricarboxylate according to 
the procedure described by H, Rapoport et.al., J. Org. Chem.. 44. 3492(1979). 

It will also be appreciated that the side chain intermediate of formula (III) may be replaced by an 
appropriate side chain for the preparation of other 6-deoxy guanine antiviral agents, such as those 
described in EP-A- 108285 (The Wellcome Foundation Limited) and EP-A- 186640 (Astra Lakemedel Ak- 
tiebolag). 

The following Examples illustrate the invention. 
Description 



;5 Preparation of 2-amino-8-chloro-6-hydroxypurine (8-chloroguanine) and its hydrochloride salt. 



20 




25 

fVlethod 1_ 

A mixture of guanine (22. 5g), methyltriethytammonium chloride (88g) and thionyl chloride (50ml) was 
30 slowly heated and stirred at 50-70* C for yh, then kept at 70* C for a further yh. The reaction mixture was 
then cooled and the excess thionyl chloride removed under vacuum. The residue was poured into water and 
the pH adjusted to 7 ta give a tan-coloured precipitate. In order to expedite filtration and to achieve further 
purification, the pH was further adjusted to 13 with 40% sodium hydroxide solution, any insoluble material 
filtered off, and the resulting solution acidified slowly to pH 8 allowing the product to crystallize, particularly 
j5 at pH 11 .5- The solid was filtered washed with acetone and air dried at 40* C to give the title compound as 
a buff solid {28.5g) (water assay 14.1%). Vacuum drying at 40* C afforded a solid analysing as a 
monohydrate. 

I.R. 3380. 3200. 3100. 1670 cm"'. 
M.S. (negative ion F.A.B.) 184, 186 (M-H) 
^0 Found: C. 29.33; H, 2.62; N. 34.59%. CsH*N50CI.H20 requires: C. 29.50; H, 2.97; N. 34.40%. 



Method 2 

•'S Sulphuryl chloride (3.3ml) was added to a stirred mixture of guanine (3.02g) and methyltriethylam- 

monium chloride (13g) in acetonitrile (22ml). The reaction temperature increased slowly to 50 'C. and was 
maintained at 50 'C for a further 45 minutes by heating. The mixture was then cooled, poured into water 
and the pH adjusted to 7. The crude product was isolated by filtration or purified as in Method 1 . 

50 

Method 3 

Guanine (l.52g) was dissolved with warming in a mixture of methane sulphonic acid (10ml). thionyl 
chloride (lOmI). and tetraethylammonium chloride (6g). The mixture was heated to 80* C for 1h, cooled and 
55 poured into water. The product was isolated as in Method 1. (Thionyl chloride may be replaced by 
phosphorus oxychloride or methanesulphonyl chloride). 
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HCl salt 



JO 



J5 



20 



25 



30 



35 



40 



45 



50 



8-chloroguanine (2g). dissolved in hot water (40ml) and concentrated hydrochloric acid (25nnl). was 
treated wtth charcoal, filtered and the filtrate cooled to 4'C overnight to give the title compound as an off- 
white solid (l.2g) analysing as a monohydrate. 

Found: C. 24.73: H. 3.25; N. 29.36. CL 28.95%. CsH^NsOCl. HCl. H2O 

requires: C, 25.02: H. 2.94; N. 29.18; CI 29.54%. 

'^C n.m.r. (D^-DMSO) 112.0. 135.6, 149.4 152.7. 152.9 p. p.m. 



Description 2 



Preparation of 2-Amino-6.8-dichloropurine 



8-chloroguanine (vacuum dried at llS'C over phosphorus pentoxide) (2.04g) was added to a solution 
of methyl triethylammonium chloride (6.6g) in acetonitrile (11ml). Phosphorus oxychtoride (5.6ml) was then 
added and the mixture heated to 60 *C for lh. The mixture was then cooled, and the solvent and excess 
phosphorus oxychtoride removed under vacuum. Water was added, the pH adjusted to 3 and the mixture 
stirred overnight at room temperature to complete hydrolysis of the phosphorus containing intermediates. 
The pH was then adjusted to 10 the solution treated with charcoal, filtered and acidified slowly to pH 5. The 
fine crystals were filtered off, washed with acetone and air dried at 40 'C. giving the title compound as an 
off-white solid (i.78g). analysing as a hemihydrate (water assay 4.1%). 
I.R. 3330. 3190. 1680. 1630. 1570 cm"'. 

M.S. (electron impact) 203. 205, 207 M* (CI2 isotope pattern): 168, 170 (M'-CI) 
'^C n.m.r. (D^-DMSO) 122.9, 138.6, 147.4. 155.9, 159.8 p.p.m. 
Found: C. 28.29: H. 1.92; N. 33.27%. Cs H3N5CI2.TH2O 
requires: C. 28.19: H, 1.89; N. 32.88%. 
U.V. (EtOH) X^ax 219. 246. 31 1 nm. 



2-Amino-6-chloropurine (3.4g) was added to a solution of methyl triethyl ammonium chloride (I3g) in 
acetonitrile (22ml). Sulphuryl chloride (5ml) was added and the reaction mixture heated to 60 'C for 24h, 
cooled, poured into water (150ml) and the pH adjusted to 9 with 40% sodium hydroxide solution. Charcoal 
was then added, the mixture filtered and the filtrate acidified slowly to pH 4.5 to give the title compound as 
a solid which was filtered off (3.9g). 



Example 

9-(4-Acetoxy-3-acetoxymethylbut-1-yl)-2-aminopurine (BRL 42810) 
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75 



20 



25 



30 




35 



H^COCO — CH^ — CH — CH^OCOCH^ 



Method 1 

(a) 2-Acetoxymethyl-4-ioclobutyl-1 -acetate (9.4g) was added to a stirred mixture of 2-amino-6.8-dich- 
loropunne (5.8g) and anhydrous potassiunn carbonate (5,9g) in N.N-dimethylfornnamide (lOOmi), and the 
resulting mixture stirred at ambient temperature overnight. The reaction mixture was filtered and the filtrate 
evaporated to give a thick gum which was shown by 'H n.m.r. analysis to be a mixture of the N-9 and N-7 
alkylated purines in the ratio 17:1 respectively. T.l.c. (5% methanol-dichloromethane) showed two products 
of rf = 0.24. 0.32; corresponding to the N-7 and N-9 afkylated purines. Column chromatography on silica 
(eiuant 2.5% methanol-dichloromethane) of the gum afforded 9-{4-acetoxy-3-acetoxymethylbut-1 -yl)-2- 
amino-6.8- dichloropurine. which was crystallised from ethyl acetate-diethyl ether to give a colourless solid 
(4.7g) m.p. 118-119' C. 

'H n.m.r, (D»-DMSO) 5 1.83 (q, 2H. >CHCH2CH2-). 2.03 (s. 6H, -CH3). 2.05 (m. IH, >CH-), 4.07 (m. 4H, 
-CH2O-), 4.15 (t, 2H. >NCH2-). 7.05 (brs. 2H. -NHa). 
FoUnd: C. 43.13; H. 4.48rN. 18.07%. Ci ^Ht 7N5O4CI2 
requires: C. 43.09: H. 4.39. N. 17.95%. 

(b) A mixture of 9-(4-acetoxy-3-acetoxymethylbut-1-yl)-2-amino-6,8-dichloropurine {3.9g), 5% palladium 
on charcoal (0.5g) and triethy lamina (3.1ml) was suspended in ethanol (250ml) and hydrogenated at 50 
p.s.i. overnight. The reaction was initially heated to 60* C, and then allowed to cool to ambient temperature. 
The reaction mixture was filtered and the filtrate evaporated. The residue was taken up in water {100ml) and 
extracted with dichloromethane (2x200ml). The organic extracts were combined and dried over magnesium 
sulphate. Filtration and evaporation gave the title compound as a gum which crystallized on standing. 
Recrystallization from butan-1-ol gave a colourless solid (2.4g) m.p. 102-103" C. 

'H n.m.r. (D^-DMSO) 6 1.88 (m. 3H. >CHCH2CH2-), 2.00 (s, 6H. -CH3), 4.03 (d. 4H -CH2O-). 4.14 (t, 2H, 
>NCH2-). 6.45 (brs. 2H. -NH2). 8.09 (S. 1H. H-8). 8.57 (s. 1H. H-6). 



Method 2 

A mixture of 2-amino-6.8-dichloropurine (2.04g). 6,6-dimethyl-5.7-dioxaspiro(2.5]octane-4,8-dione (1.73g) 
and anhydrous potassium carbonate (2.l2g) in N,N-dimethylformamide (40ml) was stirred at room tennpera- 
ture for 18 hours under dry nitrogen. The solvent was evaporated and the residue dissolved in water (60ml) 
and acidified from pH 10 to pH 4 with dilute hydrochloric acid. The yellow precipitate was filtered off. 
washed with water and dried to give 2-amino-6.8-dichloro-9-[1-(2.2-dimethyl-l ,3-dioxane-4,6-dione-5-yl)eth- 
2-yi]purine (2.2g. 50%). T.l.c. r.f. 0.65 (25% methanol-dichloromethane). 

'H n.m.r.(D5-DMS0) 5 1.69 {s.3H,CH3). 1 .79(5,3H,CH3). 2.42(m.2H.CHCH2). 4.31(t,2H, NCH2). 4.4(vbr s. 2H. 
NH2 + H2O). 4.56(t.1H,CHCH2). 

BRL 42810 is prepared from the above compound by methods analogous to those disclosed in EP-A- 
302644:- 

i) Reduction (see Description 12) 

ii) Trans-esterification (see Example 2) 

iii) Reduction (see Method d)) 

iv) Acetylation (see Method c)) 



Method 3 

A mixture of 2-amino-6,8-dichloropurine (0.82g). 5-bromoethyl-2.2-dimethyl-1 ,3-dloxan (0.9g) and anhy- 
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drous potassium carbonate (0.83g) in N.N-dinnethylformannicie (20ml) was stirred at room temperaiure for iS 
hours under dry nitrogen. The mixture was then filtered and the filtrate evaporated. The residue was purified 
by column chromatography on silica (lOOg) [eiuent 2*"o methanol-dichloromethane] to give 2-amino-6.8- 
dich(oro-9-{2-(2.2-dimethyl-l,3-dioxan-5-yl)ethyl)purine (t.l.c. r.f. 0.50. 5% methanol-dichloromethane) as a 
pale solid (0.62g. 45=*'o). Recrystallisation from diethyl ether gave an off-white solid m.p. 149-150* C. 
*H n.m.r. (D^-DMSO): 6 1 .28{s.3H.CH3). 1 .33(s.3H.CH3). 1 .62(m. 1 H.CHCH2). 1 .70(m.2H.CH2CHpCH). 3.56- 
(dd.2H.2XH;vx). 3.84(dd,2H.2XHEQ). 4.06{t.2H. NCH2). 7.06(br S.2H.NH2). 

Elemental analysis: Found: C; 45.01. H: 4.89. N:20.25: C. sHt 7N5 02CI2 requires; C; 45.10. H: 4.95. N:20.23. 

8RL 42810 is prepared from the above compound by methods analogous to those disclosed in EP-A- 
302644:- 

i) Reduction {see Description 12) 

ii) Hydrolysis (see Method e)) 

iii) Acetylation (see Method c)) 



Ethyl 4-bromo-2,2-dicarboethoxybutanoate (8.2g) was added to a stirred mixture of 2-amino-6.8- 
dichloropurine (4.08g) and anhydrous potassium carbonate {4.l4g) in N,N-dimethylformamide (80 cm^) and 
the resulting mixture stirred at 70-80* C for 72 hours under dry nitrogen. The reaction mixture was cooled to 
room temperature, filtered and the filtrate evaporated. TJ.c. [3% methanol-dichloromethane] showed one 
major spot r.f, = 0.44. The residue was purified by column chromatography on silica (200g) [eiuent = 2% 
methanol-dichloromethane] to give 2-amino-6.8-dichtoro-9-(ethyl-2,2-dicarboethoxybutanoate-4-yl) purine 
(2.6g 28%) as a yellow solid. Recrystallization from ethyl acetate/diethyl ether gave an off-white solid m.p. 

153-155' C. 

n.m.r. (DS-DMSO) 5 1 .22(t.9H.-CH2CH3). 2.50{t,2H.-CH2C ). 4.23(q.6H,-CH2CH3). 4.31 (t.2H. N-CHj). 7,02 
(br s.2H,NH2). ~ 

Elemental analysis: Found: C: 44.35. H: 4.57. N: 15.09; Ci 7H2i N5O6CI2 requires; C: 44.17, H: 4.58, N: 
15.15. 

BRL 42810 is prepared from the above compound by methods analogous to those disclosed in EP-A- 
302644:- 

i) Reduction (see Description 12) 

ii) Oecarbethoxylation (see Example 3) 

iii) Reduction (see Method b)) 

iv) Acylation (see Method c)) 



Method 4 



Claims 



1, A process for the preparation of a compound of formula (I) 




R O — 
a 



CH. — CH — CH 




(I) 



which process comprises reacting a compound of formula (II): 
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CI 




(II) 



wherein the amino group is optionaily protected, with a side chain intermediate of formula (III): 



75 



R2-^-(CH2)2-Q 



(III) 



wherein Q is a leaving group, Rx and Ry are protected hydroxymethyl or acyloxymethyl, or group(s) 
20 convertible to hydroxymethyl or acyloxymethyi; and Rj is hydrogen or a group convertible thereto: and 
thereafter converting the 6- and 8- chloro substituents to hydrogen by means of reduction; converting R^ 
and Ry when other than hydroxymethyl or acyloxymethyi. to hydroxymethyl or acyloxymethyi, optionally 
converting R^Ry hydroxymethyl to acyloxymethyi or vice versa , deprotecting the 2-amino group where 
necessary and converting Rj, (when other than hydrogen) to hydrogen; and optionally forming a phar- 
os maceutically acceptable salt thereof. 

2. A process according to claim 1 wherein the compound of formula (III) is of formula (HIA) or (IIIB): 



30 



35 




(IIIA) 



40 



45 



50 



Rr02C-C-(CH2)2-Q 



(IIIB) 



wherein Rp and Rq are independently hydrogen. C.-e alkyi or phenyl, or Rp and Rq together are C*-s 
polymethylene; and R, is Ci-s alkyI or phenyl Ct-s alkyI, in which any phenyl moieties are optionally 



substituted. 



sTiiuiea. 

3. A process according to claim l wherein the compound of formula (III) is of formula (III) 



CH3CO2CT2 

^-(CH2)2-Q 
CH3CO2CH2 



(HI) ■ 



wherein Q is as defined in claim l . 
55 4. A process as defined in any one of the claims 1 to 3 wherein Q is fluoro, chloro, bromo. iodo. 

tosyloxy or mesyloxy. 

5. A process according to any one of the claims 1 to 4 for the preparation of a compound of formula 

(IB): 
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7. 9-{4-Acetoxy-3-acetoxymethyibutyl-1-yl)-2-amino-6.8-dichloropurine, 
2-Amino-6,8-cjichtoro-9-[l-(2.2-dimethyl-1 .3-dioxane-4.6-cIione-5-yl)eth-2-yl]purine, 

30 2-Amino-6,8-dichloro-9(2-(2,2-dimethyl-1 ,3-dioxan-5-yi)ethyi)purine, or 
2-Amino-6.8-dichloro-9-(ethyl-2.2-dicarboethoxybutanoate-4-yl)punne. 

8. 2-Annino-6.8-dichloropurine. 

9. A process for the preparation of a 9-N-substituted 6-deoxyguanine antiviral agent, which process 
comprises reacting a compound of formula (II) as defined in claim 1. with an appropriate side chain: and 

35 thereafter converting the 6- and 8- chloro substituents to hydrogen by means of reduction, deprotecting the 
2-amino group where necessary. 



Claims for the following Contracting State : ES 
40 1 . A process for the preparation of a compound of formula (I) 




which process comprises reacting a compound of formula (II): 
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CI 



\_C1 



(II) 



wherein the amino group is optionally protected, with a side chain intermediate of formula (III): 



R2-C-(CH2)2-Q 



(III) 



wherein Q is a leaving group, Rx and Ry are protected hydroxymethyl or acyloxymethyl, or group(s) 
convertible to hydroxymethyl or acyloxymethyl; and Rz 'S hydrogen or a group convertible thereto: and 
thereafter converting the 6- and 8- chloro substituents to hydrogen by means of reduction; converting Rx 
and Ry when other than hydroxymethyl or acyloxymethyl, to hydroxymethyl or acyloxymethyl, optionally 
converting Rx-Ry hydroxymethyl to acyloxymethyl or vice versa , deprotecting the 2-amino group where 
necessary and converting Rj, (when other than hydrogen) to hydrogen; and optionally forming a phar- 
maceutically acceptable salt thereof. 

2. A process according to claim 1 wherein the compound of formula (III) is of formula (tllA) or (NIB): 



0 




(IIIA) 



^^r02C^C-(CH2)2-Q 

Rj:02C (IIIB) 



wherein Rp and Rq are independently hydrogen. C1-5 alkyi or phenyl, or Rp and Rq together are C4-S 
polymethylene; and R^ is Ci-s atkyi or phenyl Ct-s alkyI, in which any phenyl moieties are optionally 
substituted. 

3. A process according to claim 1 wherein the compound of formula (III) is of formula (III) : 

CH3CO2CH2 

HC-(CH2)2-Q 
CH3CO2CH2 (III) ' 

wherein Q is as defined in claim 1. 

4. A process as defined in any one of the claims 1 to 3 wherein Q is fluoro, chloro, bromo. iodo, 
tosyloxy or mesyloxy. 

5. A process according to any one of the claims 1 to 4 for the preparation of a compound of formula 

(IB): 
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to 



H3COCO — — CH — CHjOCOCH. 



(IB) 




30 



35 



40 



7 A process for the preparation of an intermediate compound produced by reacting a compound of formula 
(.|)^w.th a compound of formula (I.I) as defined in claim ,, wherein the intermediate compound is selected 

9-(4-Acetoxy-3-acetoxymethylbutyI-1-yl)-2-amino-6.8-dichloropurine 

2-Amino-6.8-dichloro-9-[1-(2.2-dimethyl-l.3-dioxane-4.6-dione-5-yl)eth-2-yl]purine 
2-Amino-6.8-dichloro-9-(2.2-dimethyl-1 .3-dioxan-5-yl)ethyl)purine. and 

2-Amino-6.8-dichloro-9-(ethyl-2,2-dicarboethoxybutanoate-4-yl)purine 

^- .^ '•^^ preparation of a 9-N-substituted 6-deoxyguanine antiviral agent, which process 

comprises react,ng a compound of formula (II) as defined in claim 1. with an approp^ate side chaTn and 

2 amTorrn'°"^r^ ^ substituents to hydrogen by means of reduction, deprotec' ng tJe 

2-amino group where necessary. ^--icuuny me 
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